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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device having satisfactory yield, and production of the 
semiconductor device with high productivity. 

SOLUTION: This semiconductor device has a 
semiconductor chip 1, having a chip electrode 10, wiring 
5 connected to the semiconductor chip 10, a soldering 
bump 12 connected to the wiring 5 and a substrate 2 
formed on the semiconductor chip 1, and a resin layer 21 
is provided on the substrate 2. Thus, the warp/ 
deformation of the substrate 2 can be prevented and 
further, the occurrence of break at the connecting part 
of a printed circuit board and the soldering bump 12 
caused by the warp/deformation of the substrate 2 can be 
prevented. 
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[#f*it#ro«SH] 

[8**11] fy/tSWLT/fS^ftfy/i^ 
ft 9 . y K«OjR«8i*»^*-fr5«jE* 

mi-tzmiEmffitK m®±\mi-fhftxtez>z.b : £'ft 
mb-tz*m#mmo 

[»**3i msMwamnfi. mmmxh^^b^m 
t i x{*tS3ftJS2 \z&mv> i tmftmw« 
[is*^4] ^^-fmm^^xti^m^v^b, 

tzmWL b WB.±.\zMi8L * ftfcttJIBJi t §r*T LTft 5 r b 

&¥mb-rz¥m{*mm. 

V ^Wtti » 6 ft 5 r £ £ W&L b -t 5 3 4 
[»**6] ^y L Tfc 5 ^flsT-y^jL© 

h £8§* L till ZZb%¥mbi-Z 
[0 0 0 1] 

[0 0 0 2] *Wfl&*y «^«&S£CDi#;8&fE 

So 

[0003] *m&<?vy<niai%km<t&mm.i-zizMz 



^M¥l2-208556 

»4¥8fc^y:*B#fcr;'ffcaH£»e>;h,v*.5. rco^jg^ 
fyyo#fWkl:^\ *m# 3 ?vybl)-b'b<o& 

Wi\CU J <r\<'*i$y ; fj Vy* (wireless bo 
.nding) *^fflV>lbix5J:5»c:ftoTtfc. IM 

stiaiftffl y - v^Bxmtmwmb *wt*&ttx& 

(gang bonding) b bW&ft&o \s 
^Ji?yf-fy^a©-oi:Lt, TAB (tape 
automated bonding) jj&fc&>Z> 0 

[0 0 0 4] TAB^Stlt X-^WS^ICM^ ig 
* iXfc*fl:«)Elftffl y — Ki ^3J#tt- y TV) tttt 
ro*fiSi-5^i:Srl:^-§-fc-e-jg^ft^S^J:9S-a-L 
X£%t.<DmmZfto, tpX't. ^frfy/CfyT'l 

^yy/jfVT'f Vy* (inner b ump bond 

ing) b'v^o a rro-fyt^v/ifiyr^ 0ij 

X.(iW8-l 0 2 4 6 6^tM*SnTV^ Q 

[0005] Btridi Lfc-f >t^y/#y7-f v^Sr-i-tr 
«*©^#3S«<©— JBSiSSrH 9 ar/H l 0 \C7jk 

-r. *-f» z<D*m{*mw:&mm-rz><oiabitvx, m 

9 (a) (C*-f-J;5(C v Ut+u.mgSO/JfiJ -< $ K 
^:fi"«*6»7-f/UA^P>ft5*tK2 4-ffl^5o 

2 (cfiUB nms 6 ^sSit ibtlTV >£>„ 
[0 0 0 6] tfcfC, H9 (b) WIES« 
2£&«7U— A7{c@^-t5 0 HI 9 (b) (DWrMmZ 
®9 (c) (CtjH-„ H9 (c) [C^f <k 9 I-, 

^J4^$ttTv^ftv>ffi^S7 A 7 <hg=1-5 <fc 5 

[0 0 0 7] ®9 (d) &tf!2 9 (e) (El 9 

(e) tela 9 (d) <©ffirBHI) *^E#:^ 
y 7° l «rS« 2 ±(CJfS^S < LT-fe y x v=y 

7*1810 (ttJfc-fS) d^y^jaiMPteKBSiXT 

7"lil 0!rMt5Mi Ltl±> -«tCT^5 = >> 

[0 0 0 8] 12 9 (f) (dTjrf ffilEXfi 

2 t^MJlflcfy/l t^r^.^— i?0lZ<Dit, 7£^7 ! 4> 

jK^-tw >'y'?rfT^, fy^tll 0 tffii^5 <t<7)^ 

0 9 (f) io7^ix5*yf^m©fyy 

©Si 0#ifiC0tt^:|glS:[219 (g) |C7frt- 0 '(O^, 
mmmcpWEE&tibfrtt: <0 «i««ft#*«*5«T*>S fc 
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5 A 1 ^^tIE«5^«^-r2>^t^^{t^^ 

4 <9 3£@ ft t <£> <t & S„ 

[0 0 0 9] fcHT, Ml 0 (a) «c^i-i5fc, ^atf 
ft^y^iPfllc^ 9 ^Wfc^s/ 

ic, MftfyT' i z&m-fztctb^mm (s io 

2) ^co^JKS^Jg^^-c^S^. ffia&'fbco/tfelgl 9 
(a) ~ (f) SO^Illl 0 (a) -<7)|5«fi*lll&-f 5 0 

w<OH#,^T'tT5A*i9^, 139 (f) ic^-rxm.^muz 

x^mmxh^^m^^y 1 2Sr^«j-rsa^(-s 

3&L< (i^+^«?coi6o#75^^?>^y Kl 3£JfcLfc 
tfllE^-y Kl 3±tc, ^Ba^^yi 2£»*U 

mmm da^t^^) -rs 0 mio (b) 

ut^yynt £g?»-f So m l o 

( c ) ictjot- j; 5 ic N mm2 1 ¥ms<yyi 2 tcomwt 

mmzffi&mms 1 i^m-r^\ «l.<«, 

1 4k*m/<>7i 2 k<7>mim%i£zmi%irztLMc, 

010 (d) (c^-fj;^ V h«l 4 tS*g2 <h 

wp^if-ittetJig 9 1 2^iiALfcro^a^e!fk$-a:s 0 

[0 0 10] 

1 0 \c^£ti%ft*<D*Mfr'mm.RTf*mte$iW.n 
H£&3„ #]x.{4\ 12110 (b) lC^£*l<5:Dg(;i:fcl^ 

■c, ^HAyyi 2 i7*y y hfci 4 i©t^»2 4 

1"S 1 b i>lcmm-t-Z> B T T X • fi£) f*S&£#*> 

1 2.51c • 24mfflfto 0 zbiz, mm*m#mw.<n?- 

v 10MyKl3 2 i: rogM 

^ ^m^y°i 2i/y y^i 4b<DfflffiM<nmm 

5 o~+ i 5 otcossffl-ef&K^isi- s*^ 

[0011] -jfr, ¥«#=££fi£«j£rS»£Ollf§§ 

2, xt^y v Msi 4*^Mtis i tfy-r 

ZtlZ'frCDB&m-i, 3 p pm/t, 1 6~2 
Oppm/°C, 16~5 0ppm/tT*fe5, r<7><fc 5 



*PX*i£iiS£ b . MUtf«*tf/jo * 1/ ^*Jfr^ y ^ 1 t , 

CSt, HfrlE^frSB^^ y 1 0 £ EM 5 ±\C 

M£ti1t/<y Kl 3 fc<&asBMfl«\ -5 ¥ffl 

'OT'l 2 i^y > MR.i 4 t<DmWtmz.fct)tffrfr<0 

mti ■ m®tfft£.-tZo mc, tvnmmxhz^m'O- 

■7\ 2«, ki 3, yy V HRl 4, i^Ciot 
(4M96WAS 9 1 1 ^#tJh»J!B 9 1 2 «)t-tix-Pix»»4i«< 

[0 0 1 2] JhlEfdiPxT, H19St>*[gl 1 0(C^$^-5 
^c^gltiiv^tt, 12110 (c) i£7F-t&j 

ic, 1 2 1&&2 b<n&mmzm&mm9 1 

1 ^Jfe^tL'C^S., ^tttiifj, WS.2 1 

2t<omwmm*m&irz>^tfrx%z> 0 

ib. -<7)M3fi^Jlg9 1 l-CH, M2t ; |iffl/Wl 2 

t**-C#5i:l4B«L*sfcV^ — £\ 121 1 0 (d) ic^ 
$4x5^3fc<0^^«tw*JVx-Cf4, 7°y > hfe l 4 i 
7°y ^ h«9 1 0 i©«SBt3*itS:*«-i-5fc«>K, ^y 

>F«i4 tmwi2 t<Dmicm±mm9 1 2^^^ti 

ML 5 y 71 b7V V b&l 1 4 {c^^nfcSP^ 

tc^A^^cfc^, ?°y >- hei 4 i:a«2 tv>m\c 
m±mm9 1 2*saA$jxT^ihSjxTv>5fc», ifrtE 

[0 0 13] *«WH:, 6t±©tS*ftfl!f|c*iJt«IHIHlJ: 

**ft#*as«i: Lx'&t>tiz*m#mmRxf&mmiisi 
^*&&m&c>Mm2imzmii-zzkX'jbz 0 sit, 

So 

[0 0 14] 

ton. ■yymmicmm.zftz&mb , &m±<nmj£<D 
®bmmtiz7\)yb&b. *«»fymaMis 
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[ooi5] zziz\,^ommRTf7v > b&nmmmz 
m&z&ztit. mm<D&io -mzzmit-trz-bfrx 

<r>m*ffi&tZ>b\<^o^bXhZ> 0 z\Mz£«), mmo 

■fmm^^xtih^m^y^t, *m#?--yy*±<r> 
ffij£<n{i[.m^m.f$,£ti s ^y^mmzmm^fr^wm. 

fmnmt. n-ummb&mztizy'v >vi&t. *m 

•7°}) >- b&tK&mmk<Dmmmz£it-fz>®iWi<D$£±$: 

tz$m<D[*snzmm-tz>^htfx*% stub. &<^&<Dm 
^^m&mmbi,xnz)i\btfxzz 0 ntz, 
omiEmffibLxit, m*-&, mmm, ^<D^r^;vy 

y > bmb <nmnmMmm*m&£-&?>mm$:ii-rz>t> 

[ooi6] *mmm 2 ^-yymm^ 
ftLxtez^mteT-yyb. ^mPf^y7°±.(om^(ow. 
mizwmzn, ^y^wm^mm^n^mb. ia*± 

b. H-Mnmb&ifcztiz-T'v > b&b. spum+r? 

±(cffM t5titzmfab$:mi.Xte<0, m&by J 'l)^hfc 

b<omB^mzi%7£<D®mft\zmM^&ffiiEmmi)K & 
SLtKiKtt btiXKZ r t zm&b-t ztrnfrmsx-h 

[0 0 17] rr^V^9S«t7°LI V hfii«»i 

A s **o^**<*5tatgKiKo -mB^ts mm 

§ r £ (c: J; "9 , iiIIE^gB(i*3(t55S»fW^^Srll5jll:i- 

5rt*!ft5 0 mmby*v > b&b<n>sm 

%m:£mi£(Dmmfinc%LMi-zz\bx y mtzmm<n&*) 
• wees L-fty j, v>b&b H-urnm b <nmm\z& 



wrfcl»5«iE««i:Ltll WflBA. -t^ffc 

[0 0 18] Sfc, ^113^11, *ffiffiIlX 

[0 0 19] ±E«fiKS:#i-S*m«JIS3«>*W©il«9 
fls««fc «t 5 <b , Sftia«iE«l«!AS1»J!gg-efe 5 r b iz X 

5r btfXZZItib. hiJIES^cdS^ •««C8HL*i 
[0 0 2 0] *a«Jg4(OI8Ktt, ^yySffiSr 

«^«**^ 1- y ymm \zmmatiz>&Mb, 
<offife<n&mzMi$. & m&izmistzixzm&mM 

b. *mfc3--yy'±.\zMf&ZiMtW&b. £K±(c^ 

* titzmmm t u s r t t -r s 

[0 0 2 1] ±K«**r*i-S*ail*40*W«)iNfi[ 

i&ztiftm&b. m&±\ztetftztiitmis®k : £&Lx 

**rtKJ;«j, »JIBJH4*»Ri:^y vh«i:<o«aWi 
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LTfir ktfX'ZZmmt L.T, tea 
«fc 5 k , y ^BEiiKltf - v7k-7y>Y 

[0022] *hjjhs&5<d369im\ *mmws3x 
*K %&£<o ^fm&m&xz^&m*htez>^k*ft 

Wtk-fZ. 

[0 0 2 3] ±E»fifeSr*"f 5*a**5W«W«>#i» 
<< b 4 5 r t K <fc 9 , ffilMJf riSSIS i: •? V v 

[0024] *fc, *tus»6^a, =f-y7mmz 

[0 0 2 5] ±lE«J&£*-r 5*tHIISR 6 ©fSWro** 

yRmim-ktzm®zxmLtz<Dib, m&±iz%)m\zi: 
\zmmm ZBtit-t zzk^xtz-tttib, ^m^m^x 

[0 0 2 6] *W«l*7»*Wtt, ^y^Wfi* 

r. £ SrW»ii"5iN»i*:ig|tro»iS*«fe-cai>5 0 
[0 0 2 7] ±E«*Sr*i-5*tt«IJB 7 <D&W<D*M 

b45«3a->- k Lxmmmzmm-rz z. t »c «t 

[0 0 2 8] 

(SB l oHJS^Ii) El 1 14, .**iPi0>IB l to&Mo>tim 



***<0jg||8o-Sa6«t«5*W«:«llS:*-t-iaT?*> 

-So 

[0 0 2 9] **M«>|8Jfioj»«llK:ffi5i|«»flc8«tt, 
B G A (B a l l Grid Array) tKliC 
SP (Chip Size Package) %<T>'*y 

5 1 2m<D^nmmA^mw^--yyim 

K&m.&ftZ>7T^ — fV (Fan- in) fitig^L 

14, Hifc*i"J:$fc, *«»f^iefy7lli 
0 kf®m<Dtim5<Offife<o&ftk$:mto&trtttz.O-h, 

mjzmxtmwLwmm&Hz* <o&&i- ^ > 

•f~/<>"7'7f> "ST* 4 Is? (inner bump bon 

ding) ttzm^xmmzntzb^xhZo 
[oo3o] *nm<ntem\z&z*mtemm.e>M 

SIS*, Hi«r#MUTttWi-S. Si\ Bl l (a) 

T, g«2£ffl^5„ r<7?S«2(0-±®lC(4«»^j3 

2 —^#^Sr#«i-5 £ , S«2C0J?$I43 0~5 0 
/im-CS>5<D^$f*L.t^ S« 2 (4zK y ?: 

-±Blctt»St05E|jl5!SS^$JxT*J9, £bK, £ 

-So 

[0 0 3 1] jWc:, Hi ( b ) icm-f «t 5 flfrffi*E 
2Sr^JR7U— A7^H^t-5« 111 1 (b) <OKfBBl€r 
BIl (c) (c^-t 0 EJi (c) IZTjk-fJ: o (C, ^Jg7U- 

-^7±(cs«2Sr^«-r5<, mwL2<Dmm 
^*«2^isai-So 

[0 0 3 2] ifcjc, BIl (d) Jttflai (e) (Bl 1 
(e) UBl (d) coHSBBlT'fo^)) {d^«t 5 ^ 
iffflr^ y -7 1 2 ±{cm*S < {£Bfcit> LTir y x 

^^■^LtKD-h, mm, ijaE.zmmn ?zkic£<om 

IES« 2 <b ^SSfli:^ y 7° 1 £ £g^»-f 5 0 iNfitflc^- y 7° 
114, fyTTtilO (^Kli-rS) #9-y7AMBXUZ 

[0 0 3 3] ftC, BIl (f) {OT%-T«t5»C, 

y y i tix^—'jo {cm-t^mxm^mm. 2 1 

*f-y-f\ k&*7— v=o»c:ro*, #vf^y^- a-8 

^«rtrv\ f-yfWmi 0 k®J&5 kv>&-&$:fto , Bl 
1(f) (r^^ixS^VT'-f 0# 
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X, Of-yTTtttl 0«t5A 1 « 

[0 0 3 4] Hll (g) ^^tl^TMiCX 9* 

2l»]lC'Ere-r5 J; 5»cf[]JBiJ^.-r— ^2 2 
±fCaSBLfcCD^ 12 2 (a) IotWJ: 5 £1£2± 

K;**y->2 4*RBU y-^2 4±a>ib** 
— s?=*A 2 3 fcffl^-cWJSJl 2 l trHMMC J: OJgjsW 
5, V2 4J4, ^y>a25MWM^2 

6*»fe4 0, * y is*. 2 5*aaL-C*E2±^»JlBS 
2 1^^$tu5 0 AMIS 2 1 £ L.-CJ4, /# y -f =: KM 

ttwflisrfflv^s. wflgji 2 i nmm 2 1 

t>L<l4S«2 «t *> fc*#V*JIM*«*&Wr5*ftt*Jli 
l^5„ rcoiplc, S«2irl5]^\ tL<l±Ifi2J: 

T-#-5 0 0 2 (a) <75t£*:0$r0 2 (b) IC* 

j££4x5&3#(ci4. 122 (b) ic?ik-i-£nz.®mft>mft 

tcEPJ&iJ^^ 2 6a«RB£ft3w £{cj; 9, 0 2 (b) 
£.0*0 2 (c) (0 2 (c) 140 2 (b) <E>©rB0) IC 
^£*i3J:5t£, Mn«S27 tfjgjftSJi 
5. «±w4?jc:, »6 2±k:«IBfli2 iSrBi*Jtcj:5 
7&*-f<5 r £ lc«fc 0 , -«tcj£«5fflo«fliS 2 1 
2±{cffMi"5^i:^-C > t5fc«), *NIM*:Sfi0>M36fc 

1 0 0 3 5 j i^ic. 02 ( c ) ic^-r <t 5 1-, *m&?- 

©fy/SSl 0*saS:B$ti,-Ci/^5ffi±(wtt— JKtc % ¥ 

^fr^-y^itflWi-afcjbKBfldi (s i 02) m<o 

&mti&3tfffi&tlXl'>Zi>K fffiB&<bOfc*0 1 (a) ~ 

(f) £.0*0 2 (a) • (c) ~ (g) -ro|E®»4^IB& 
<c*j, r ©^i^f ;/ / 1 ffl^witsg 9 

*XSS:Cl<O«FjR-CtT5*»t>0JC, 01 (f) (CjjrtX 

^<OXST-^SB®l-efe5#ffl/<^7'l 2Sr»ftf SM 
n«B2 7rtWj£«BU:, «e U o#*»fe 
ft*/<y Kl 3 SrSfiLfc <Dh. WlB'<y Kl 3±tC, 0 
2 (f) IdTjH-J; 9 |c, *B^^1 2t««t5. £ 

(g) &RK<r>u i kb^im i im 



#a*«S«:^*i5rilcJ;*)«i*©^^f<li-5. ft 

02 (h) {d^-r<t5i-x ^7Xi7K^->»ig# 

[0 0 3 6] lik±<Dj:o\C. 0lSU ; 0 2(C^^tL6» 

'l 2 ±.\zgm£tl%7T>-J 1/ (F 

an- in) «ig£#LT&5 0 0 3 K^t" «fc 5 

«C N fy^lf 1 0SrtLT45*«»fy7'l t, * 

«5ffi«C»^SnS*Ba/'<V^ , l 2 £, ^ffl/^^1 2 
iSSttSixST'y V h«l 4 £, Mffy/lSO'E 

LT»JI8«2 l*J*R2±lC»»te)*l.T«:6. ^Wfc^ 
y-T'l, »f£2, &lfc/y v h«l 4W^?S^(4, #J 
x.(4\ -t*L^ix^i»«c^- y :/ 1 , StS 2 , JJ ^ h 

4S 1 4{c^r^-? f ixS ify^, ^y-f? Vlk^WMm.-? 

iXC0^3I*(4. 3 p p m/t: N 1 6 ~ 2 0 p p m/lC. 
1 6~5 0 p pm/rxfe^,, — £\ 2 1 tCauH 

ffi??g*»4*«2 if? ii±£\>^bfi*b, SS2i7'yv 

{c± o. ^y v K«l 4*s^c#*fy^3S^$:*i-5r i: 

So JD*.T, #HE»«2 0K'9 • KBtrRrJh^ ^ffc 

[0 0 3 7] *fc, *HiSW^tC-»5*J»^«lC*3 
V^Tt4, 0 3{^i-4plr % B»5±-^*>oT«S2iS 
^••y7°««l 0(cSLTl/^SB55-^BBP«fU2 7 SriSft, 
WIE0BPSB2 7|c^ffl/^vn 2SriS:JtTV^*s, WIE 
MP§il2 7Sr^:(trwMPa5 2 7 tC^BB/<>'yi 2 Srlft 
B-r^ftbOK., 0 4ST^0 5l^^4x54 i '^$IBcO 
<t9(C, S«2*^s'7'fHSl 0lCgEUTV^jrV>IBt&5 
-hco^rogr»5>(c^^tL@flpg|5 3 7 • SPSP4 7Sr^ 
tt, i(75MPSl53 7 tC^ffl^'>-7°l 2^fiLTt<t 

v\ z<nm£r. 04^$tt5^^B<O«t5t-, 5fl 

PS5 3 7 ^^^s/7 e l{|iJ{C|3:{t, iWMRSB3 7»C 
*ffl^v/i 2S:iEB-r^7rV--i'>'«3t^^r-rs^ 

**b*¥W«6B«&J:3fc:, MPSP4 7 ^^m^y^f 
\<nftWZ.Wt, w OMR g|$ 4 7<C#EB^>'7 0 1 2 *E 
lt57rV-7'? h (Fan-out) 

[0 0 3 8] *HWroglJ<Z>^«g©^liUc#Sij^ 
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(m2<Dmmjtm) men, *&w(&%2(r>nm.mm 
[0039] *mM<Dmmiz.&z>*mfcmmis i3t 
mm<nm&z&-f2> 0 -t^h. 9YUwmxh^>^m^ 

4 V (Fan- in) *it5rWLT^5 0 — ^HJS 

mm\m s m i Rx/m 2 k 

jj&<p<Dmm2±.\cmmm2 1 ^wj^j: ^M-t-sx 

II (12 (a) K^ixSXS) Wf^^^lC, H6 
(a) K*1-J;5fc. «fli75^^SM?S->- h6 l£S 

m(^<t9#e>tufc^^« (Hi (g) fc^i") 
V^T, H6 (a) (b) (C^-TJ; 5 rco^ 

*^iigwst5 2i:^M3s->- h 6 i zmm-tz, -<o 
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